Comparison of central vein pressure between distal, medial, and proximal lumens with water manometer method by Sumantrie, Cornellius Hendra Purnama Aria et al.
A R T I C L E   I N F O
205204
QANUN MEDIKA VOL 4   no 1   Mei 2019
QANUN MEDIKA 
JURNAL KEDOKTERAN FKUM SURABAYA
QANUN MEDIKA VOL 4  No 1   Mei 2019
QANUN MEDIKA 
JURNAL KEDOKTERAN FKUM SURABAYA
. .l no 1  ei 2019
 I  
JURNAL KEDOKTERAN FKUM SURABAYA
Case Report
Diabetes insipidus in patiens with traumatic severe brain injury
Yudha Adi Prabowo1, Prananda Surya Airlangga2
1) Resident of Anesthesiology and Intensive Care of RSUD Dr. Soetomo, Medical Faculty of  
Airlangga University.
2)	Staff	Departement	of	Anesthesiology	and	Reanimation	of	RSUD	Dr.	Soetomo,	Medical	Fac-
ulty of  Airlangga University.
A R T I C L E   I N F O
Submitted : Januari 2019
Accepted : February 2019
Published : Mei 2019
ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	




definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
Keywords:





Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
Tidak ada data pasti tentang kejadian diabetes insipidus pada pasien dengan cedera otak traumatis 
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Catheter Vein Pressure in ward-cared patients is rarely 
measured and considered invalid. The two catheter vein 
pressure postulates contradict, making confusion among 
health workers. Dr Russo said the distal-medial-proximal 
Catheter Vein Pressure has no difference but were denied 
by Susan S. Scott. Proof of postulate is needed as a 
solution to inward care. Therefore, this study aimed to 
compare the central vein pressure between distal, medial, 
and proximal lumens with the water manometer method. 
Forty-nine samples retrospective study were taken from 
the distal - medial - proximal Catheter Vein Pressure of 
the “zero” until fifth days. The differences are analyzed 
with Statistical Paired t Test with p-Value < 0.05 from 
SPSS ver. 26 to prove the right postulate. 49 samples 
were concluded to represent of population. Catheter Vein 
Pressure from day “zero” becomes zero difference, the 
fifth day 91.8% are no difference while the rest have 
difference of 0.2 - 1.0 cm H2O and the conclusion are no 
significant difference with 95% CI. The correlation scale 
of 0.998 and 0.999 proves that the three lumens tend to 
produce no differences. In conclusion, the distal - medial - 
proximal Catheter Vein Pressure values in this study have 
no significant differences and consistent from “zero” until 
fifth days. This is formulated as P distal = P medial = P 
proximal (cm H2O).
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perawat 	 di	 it	 Perawatan	 Intensif	 (ICU).	 Perawatan	 utama	 untuk	 diabetes	 insipidus	 pada	
cedera	otak	berat	traumatis	adalah	rehidr si	dan	pe berian	desmopresin	yang	adekuat.	Koreksi	
hipovolemik,	 poliurik,	 dan	 hipernatremia	 yang	 adekuat	 adalah	 kunci	 keberhasilan	 pengobatan	
diabetes	 insipidus.	Diabetes	 insipidus	 dalam	 kasus	 cedera	 otak	membutuhkan	 perawatan	 yang	
rumit.	Karena	itu,	jika	ditangani	dengan	tidak	tepat,	bisa	menyebabkan	kematian.	
Kata kunci  : Diabetes insipidus, cedera otak, hipernatremia, desmopressin, ICU
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INTRODUCTION
Traumatic brain injury is a fatal injury, with 
a	 mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	
million	 people	 with	 severe	 brain	 injury	 in	
the	 United	 States	 have	 more	 than	 50,000	
deaths	 and	 500,000	 permanent	 neurological	




intracranial	 hypertension	 (Benvenga	 et	 al.,	
2000).
One	of	the	complications	of	a	severe	brain	injury	
is	 diabetes	 insipidus.	 (Agha	 and	Thompson,	
2006;	Hannon	et	al.,	2012).	Diabetes	insipidus	
is	a	disease	caused	by	 the	 lower	production,	
secretion, and function of Anti Diuretic 
Hormone	 (ADH).	 Kidney	 abnormalities	
were	 marked	 by	 the	 unresponsiveness	 of	





in Indonesia so far.
Diabetes	 insipidus	 in	 cases	 of	 brain	 injury	
requires	 complicated	 treatment.	 Diabetes	
insipidus	 can	 lead	 to	 death	 when	 handled	
improperly.	 Therefore,	 the	 authors	 are	




tr ffic	 accident	 12	 hours	 before	 bei g	
hospitalized.	Th 	patient	 is	 unconscious	 since	
the ccident occurred. First aid was given in the 
previous	health	facility;	RSUD	Tuban,	thus	the	
patient	was	referred	to	IRD	Dr.	Soetomo.
The	 patient	 has	 attach d	 a	 c llar	 brace	 at	 the	
arrival in resuscitation room of Dr. RSUD 
Soetomo.	 Responding	 to	 p in,	 with	 the	
ex mination	 of	 anisocoria	 round	 pupils	 4/3	
mm,	 both	 eye	 light	 reflexes	 were	 decreased.	
Spontaneous	 breathing	 30	 times	 per	 minut 	
presented	 with	 an	 additional	 gurgling	 breath	
with	 xygen	saturation	of	92%	using	an	oxygen	
mask	 of	 5	 liters	 per	 mi ute.	 Blood	 pressure	
110/75	mmHg	(MAP	86),	pulse	120	times	per	
minute.	 Tip	 of	 the	 extremity	wer 	warm,	 dry	
and	red	with	an	examination	of	capillary	refill	
time	 <2	 se nds.	 The	 right	 parietooccipital	
hematoma	 was	 found.	 The	 patient	 was	
immediately suctioned and oxygenated with 
Jackson	Reese	10	liters	per	minute,	a	two-lane	
intravenous	 line	 was	 attached	 and	 30°	 head-
up	 position.	 The	 patient	 was	 prepared	 to	 be	
intubated	 using	 ETT	No.7	 and	 the	 lip	 border	
was 21cm. The ventilator used PCV mode with 
RR	16,	PC	15,	trigger	2,	I:	E	1:	2,	FiO2	50%.	
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Cen ral V in Catheter in the collaborative and 
intensive are space (Sanjiv J.Sh h and Ca olyn 
S. Calfee, 1998; Chen t al., 2000; Wolf Scott 
W., 2006) measurements are still useful in 
onfined spaces (Magder, 2005; Miryam M 
Reems, DVM, d Marcel Auma n, Dr. Med 
Vet., DACVECC, 2012; Stephen M.Rupp, 
2012), although this has only recently begun to 
doubt (Magder, 2012). In practice, Dr. Russo 
in his postulate said Central Vein Cathet r 
pressure on the dist l - medial - proximal 
lum n would be the s me value based on the 
laws of physics, while according to Susan S 
Scott higher values in each lumen and buying 
every equalization (Susan S Scott et al., 1998).
This problem has an impact when working 
in the ward treatment roo  and the n ed for 
a road based on evidence from measurement 
practices that are then discussed in scientific 
form. From the explanation, it can be seen that 
the problem flow that must be proven is really 
needed for the equalization in the central vein 
catheter lumen.
The focus of attention from this research was 
the smooth operation of these three lumens 
from the time they were installed until the 
next five days, and that requires routine and 
thorough maintenance techniques (Stephen 
M.Rupp, 2012; Wolf et al., 2015; Anne Rose 
et al., 2017).  When the lumen is not smooth, 
the measurement considered invalid also 
has a bias that determines clinical decisions 
(Magder, 2005, 2006, 2012). Therefore, this 
study aimed to seek a proof of the accuracy, 
difference and deviation of catheter vein 
pressure distal - medial - proximal lumens 
from patients with central vein cath t r with 
the water manometer m thod.
METHODS 
This study was cross-sectional in a descriptive 
retros ective observational design. This study 
aimed to compare the accur cy, difference, 
and devia ion of catheter vein pressure distal 
- edial - proximal lumens fr m patients with 
c ntr l vein catheters.  Measurem ts were 
taken when newly installed and compared with 
5x24 hours afterward for the approved and 
independent variables.
The study population w s patients with 
demographic characteristics of 17-80 years 
old samples, central v in catheter with three 
French 7 siz  lume s, catheter vein pre sure 
measurements on D y-0, Day-3, and D y-5. 
Patients had to complete administrati n and 
h d been evalua ed by radiological studies after 
insertion as indicated. The cen ral ve n catheter 
was not pulled out or repl ced befor  Day-5. 
A cording to statistics, the large samples w r  
a minimum of 31 patients to take samples 
i  the medical r cords ro m Dr. Soe omo 
Hospital Surabay . This study has been 
ethically approved by the ethical co itte  
of Dr. S etomo Ho pital Su baya (certificate 
number: 1995 / KEPK / V / 2020)
The data was processed to obtain the difference 
and accuracy by comparing the distal catheter 
lumens. The data has been analyzed using a 
paired t-conformity test (statistical paired t-Test 
with p-Value < 0.05 from SPSS ver. 26).
RESULTS 
Demographic characteristics data in this study 
diverged in normally distributed.  Demographic 
data descriptions summarized are listed in th  
following table.
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Demographic characteristics data in this study diverged in normally distributed.  
Demographic data descriptions summarized are listed in the following table. 
Table 1. Demographic and Clinical Characteristic of Patients Sample 
Variable Means ± SD or Frequency (%) Range 
Age (yr) 50 ± 15,542 17 – 80 
Gender    
        Male (♂) 25 (51%)  
        Female (♀) 24 (49%)  
Height (cm) 158,898 ± 7,570 143 – 170 
Weight (kg) 60,082 ± 13,441 35 – 100 
Body Mass Index (kg/m2) 23,751 ± 4,835 16,647 - 40,058 
Body Surface Area (m2) 1,408 ± 0,152 0,919 - 1,623 
* SD = Standard Deviation 
 
The catheter vein p essure value of the first measurement day does not produce a 
difference. The paired t-test cannot be done, and the value is considered to be the baseline 
value of the central vein catheter test before it is marketed.  The fifth-day measurement 
for the catheter vein pressure value difference values are obtained and shown in the 
following tables. 
Table 1.  Difference Comparison of Catheter Vein Pressure (ΔP) Distal – Medial. 
Difference Pressure (ΔP) Interval Class frequency (F) Percentage (%) 
1.00 1 2.0 
0.70 1 2.0 
0.50 2 4.1 
0.00 45 91.8 
Population (N) 49 100.0 
*N = Population; F = Interval Class frequency; ΔP = Difference Pressure. 
 
There was 91.8% distal and medial catheter vein pressure difference in is zero, while the 
rest is 0.5-1, and it is concluded that th e is no si ificant diff rence. 
Table 2.  Difference Comparison of Catheter Vein Pressure (ΔP) Distal – Proximal. 
Difference Pressure (ΔP) Interval Class frequency (F) Percentage (%) 
2.00 1 2.0 
1.40 1 2.0 
1.20 1 2.0 
0.90 1 2.0 
0.00 45 91.8 
Population (N) 49 100.0 
*N = Population; F = Interval Class frequency; ΔP = Diff rence Pressure. 
 
From this data, 91.8% Distal and proximal cathet r vein pressure diff rences in is zero, 
while the rest is 0.9 - 2.0 cm H2O and it is concluded that there is no significant 
difference. 
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Table 4.  Difference Comparison of Catheter Vein Pr ssure (ΔP) Medial - Proximal
Difference Pressure (ΔP) Interval Class frequency (F) Percentage (%) 
1.00 1 2.0 
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Popula ion (N) 49 100.0 
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Also, from this data, 91.8% Distal and proximal catheter vein pressure difference is zero, 
while the rest is 0.2 - 1.0 cm H2O, and it is concluded that there is no significant 
difference. 
Table 5. Difference Comparison Distal, Medial, Proximal Catheter Vein Pressure. 
Paired Samples Test 95% 
CI Mean ± SD t df p Value** 
Pair 1 Distal -0,055 ± 0,196 -1.969 48 0,055 Medial 
Pair 2 Distal -0,112 ± 0,398 -1.976 48 0,054 Proximal 
Pair 3 Medial -0,057 ± 0,213 -1,877 48 0,067 Proximal 
*CI = Confidence Interval; df = Degree of freedom, t = Pair Test; SD = Standard Deviation 
** Student t Paired Test with p Value < 0.05 
 
The difference in pressure from the three lumens does not significantly differ with a 95% 
confidence interval. It concludes the first measurement until the fifth-day catheter vein 
pressure values remain not disputed. 
 
DISCUSSION  
The study took data on several patients who had completed intensive care or 
resuscitation treatment with a central vein catheter device that was inserted to measure 
catheter vein pressure. Care for smooth lumen should be carried out if the lumen is used 
for total parenteral nutrition administration (Magder, 2005, 2006, 2012), or suspected to 
have formed fibrin fibers due to never being used (John Santilli, 2002; Miert, Hill and 
Jones, 2012; Wolf et al., 2015) 
Many medical practitioners have assumed that if the lumen is used for total 
parenteral nutrition, catheter vein pressure measurements cannot be carried out (Blot and 
Laplanche, 2000; Magder, 2005; Barke et al., 2008; Malinoski et al., 2013). The Catheter 
Vein Pressures that are performed other than distal lumens produce invalid values and 
need to be synchronized (Susan S Scott et al., 1998). 
On the first measurement day, the distal-medial-proximal lumen catheter vein 
pressure was proven to be no different using a water manometer, as well as proving the 
quality of production according to standards manufacturer (Arrow International, 2001; 
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ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	




definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
Keywords:





Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
Tidak ada data pasti tentang kejadian diabetes insipidus pada pasien dengan cedera otak traumatis 
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perawat 	 di	 it	 Perawatan	 Intensif	 (ICU).	 Perawatan	 utama	 untuk	 diabetes	 insipidus	 pada	
cedera	otak	berat	traumatis	adalah	rehidr si	dan	pe berian	desmopresin	yang	adekuat.	Koreksi	
hipovolemik,	 poliurik,	 dan	 hipernatremia	 yang	 adekuat	 adalah	 kunci	 keberhasilan	 pengobatan	
diabetes	 insipidus.	Diabetes	 insipidus	 dalam	 kasus	 cedera	 otak	membutuhkan	 perawatan	 yang	
rumit.	Karena	itu,	jika	ditangani	dengan	tidak	tepat,	bisa	menyebabkan	kematian.	
Kata kunci  : Diabetes insipidus, cedera otak, hipernatremia, desmopressin, ICU
Correspondence : yud 80987@yahoo.com
INTRODUCTION
Traumatic brain injury is a fatal injury, with 
a	 mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	
million	 people	 with	 severe	 brain	 injury	 in	
the	 United	 States	 have	 more	 than	 50,000	
deaths	 and	 500,000	 permanent	 neurological	




intracranial	 hypertension	 (Benvenga	 et	 al.,	
2000).
One	of	the	complications	of	a	severe	brain	injury	
is	 diabetes	 insipidus.	 (Agha	 and	Thompson,	
2006;	Hannon	et	al.,	2012).	Diabetes	insipidus	
is	a	disease	caused	by	 the	 lower	production,	
secretion, and function of Anti Diuretic 
Hormone	 (ADH).	 Kidney	 abnormalities	
were	 marked	 by	 the	 unresponsiveness	 of	





in Indonesia so far.
Diabetes	 insipidus	 in	 cases	 of	 brain	 injury	
requires	 complicated	 treatment.	 Diabetes	
insipidus	 can	 lead	 to	 death	 when	 handled	
improperly.	 Therefore,	 the	 authors	 are	




tr ffic	 accident	 12	 hours	 before	 bei g	
hospitalized.	Th 	patient	 is	 unconscious	 since	
the ccident occurred. First aid was given in the 
previous	health	facility;	RSUD	Tuban,	thus	the	
patient	was	referred	to	IRD	Dr.	Soetomo.
The	 patient	 has	 attach d	 a	 c llar	 brace	 at	 the	
arrival in resuscitation room of Dr. RSUD 
Soetomo.	 Responding	 to	 p in,	 with	 the	
ex mination	 of	 anisocoria	 round	 pupils	 4/3	
mm,	 both	 eye	 light	 reflexes	 were	 decreased.	
Spontaneous	 breathing	 30	 times	 per	 minut 	
presented	 with	 an	 additional	 gurgling	 breath	
with	 xygen	saturation	of	92%	using	an	oxygen	
mask	 of	 5	 liters	 per	 mi ute.	 Blood	 pressure	
110/75	mmHg	(MAP	86),	pulse	120	times	per	
minute.	 Tip	 of	 the	 extremity	wer 	warm,	 dry	
and	red	with	an	examination	of	capillary	refill	
time	 <2	 se nds.	 The	 right	 parietooccipital	
hematoma	 was	 found.	 The	 patient	 was	
immediately suctioned and oxygenated with 
Jackson	Reese	10	liters	per	minute,	a	two-lane	
intravenous	 line	 was	 attached	 and	 30°	 head-
up	 position.	 The	 patient	 was	 prepared	 to	 be	
intubated	 using	 ETT	No.7	 and	 the	 lip	 border	
was 21cm. The ventilator used PCV mode with 
RR	16,	PC	15,	trigger	2,	I:	E	1:	2,	FiO2	50%.	
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The catheter vein pressure value of the 
first measurement day does not produce a 
difference. The paired t-test cannot be done, 
and the value is considered to be the baseline 
value of the central vein catheter test before 
it is marketed.  The fifth-day measurement 
for the catheter vein pressure value difference 
values are obtained and shown in the following 
tables.
There as 91.8% distal and medial c theter 
vein pressure difference in is zero, while the 
rest is 0.5-1, and it is concluded that there is 
no significant difference.
From this data, 91.8% Distal and proximal 
catheter vein pressure differences in is zero, 
while the rest is 0.9 - 2.0 cm H2O and it 
is concluded that there is no significant 
difference.
Also, from this data, 91.8% Distal and 
roximal theter vein pressure difference 
is zero, while th  rest is 0.2 - 1.0 cm H2O, 
 it is concluded that there is no significant 
differe ce.
The difference in pressure from the three 
lumens does not significantly differ with a 
95% confidence interval. It concludes the first 
measurement until the fifth-day catheter vein 
pressure values remain not disputed.
DISCUSSION 
The study took data on several pat ents who 
had comp et d intensive care or resusci t on 
treatment with a central vein catheter devi e that 
was inserted to measure catheter vein pressure. 
Care for smoot  lumen should be carrie  out if 
 l en is us d for total pa enteral nutrition 
adm nistration (M gder, 2005, 2006, 2012), or 
suspected to hav  formed fibrin fibers due to 
ever bei g used (Jo n Santi i, 2002; Miert, 
Hill nd Jon , 2012; Wolf et al., 2015)
Many medical practitioners have assumed that 
if the lumen is used for total parenteral nutrition, 
catheter vein pressure measurements cannot be 
carried out (Blot and Laplanche, 2000; Magder, 
2005; Barke et al., 2008; Malinoski et al., 2013). 
The Catheter Vein Pressures that are performed 
other than distal lumens produce invalid values 
and need to be synchronized (Susan S Scott et 
al., 1998).
On the first measurement day, the distal-
medial-proximal lumen catheter vein pressure 
was proven to be no different using a water 
manometer, as well as proving the quality of 
production according to standards manufacturer 
(Arrow International, 2001; Marsha Halfman, 
RN and Sandra Reiner, RN, BSN, 2002; 
Davidovits, 2008; Ishikawa, 2010). This is 
in accordance with Dr. Russo’s postulate in 
1991 which was not published (Susan S Scott 
et al., 1998). In vitro similar studies not living 




Table 4.  Difference Comparison of Catheter Vein Pressure (ΔP) Medial - Proximal 
Difference Pressure (ΔP) Interval Class frequency (F) Percentage (%) 
1.00 1 2.0 
0.90 1 2.0 
0.70 1 2.0 
0.20 1 2.0 
0.00 45 91.8 
Population (N) 49 100.0 
*N = Population; F = Interval Class frequency; ΔP = Difference Pressure. 
 
Also, from this data, 91.8% Distal and proximal catheter vein pressure difference is zero, 
while the rest is 0.2 - 1.0 cm H2O, and it is concluded that there is no significant 
difference. 
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** Student t Paired Test with p Value < 0.05 
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have formed fibrin fibers due to never being used (John Santilli, 2002; Miert, Hill and 
Jones, 2012; Wolf et al., 2015) 
Many medical practitione s have assumed that if the lumen is us d for total 
parenteral nutrition, cat eter vein pres ure measureme ts cannot be carr d out (Blot and 
Laplanche, 2000; Magder, 2005; Barke et al., 2008; Malinoski et al., 2013). The Catheter 
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definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
Tidak ada data pasti tentang kejadian diabetes insipidus pada pasien dengan cedera otak traumatis 
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things but resembling a human body have been 
conduc d a d rove the s m  result (Jonuarti, 
2013).
All the data collected analyzed for its distribution 
and vari ce first. Levene’s and Shapiro-Wilk 
tests proved tha  th  study data within normal 
limit distribution and normal variance to 
represent all the statistical characteristics of the 
demographics of age, sex, height, weight, body 
mass index, and body surface area. This study’s 
sample got different data of measurement from 
its previous study of Susan S Scott, which is 8 
patients experiencing significant catheter vein 
pressure differences in the three distal-m dial-
proximal lumens (Susan S Scott et al., 1998). 
For both measurement techniques, Susan S 
Scott measures once using a modern transducer 
and is only done in the ICU room (Susan S Scott 
et al., 1998) but this study measured thr e times 
using a water manometer as a primary gauge 
and only once compared in a modern transducer 
for the first time and carried out in various ward 
treatments.
On the fifth day, as much as 91.8% of the 
catheter vein pressure value resulted in a zero 
difference, and the rest produced differences 
ranging from 0.2 to 1.0 cm H2O. From the 
t-test comparison between the differences in the 
three lumens, it was concluded that there was 
no significant difference between the distal-
medial-proximal lumen catheter vein pressure 
from the day “zero” to fifth. The correlation 
scale results prove the distal-medial-proximal 
lumens catheter vein pressure tends to be the 
same value without a difference. This research 
also proved that there was no difference in 
distal - medial - proximal lumens catheter vein 
pressure both days from “zero” to fifth. The 
equation c n  written as P distal = P medial = 
P proximal.
This study also found a technique to keep the 
distal-medial-proximal lumen so that it remained 
smooth to exchange the infusion lumen every 
12-24 hours on each central vein catheter 
lumen. Although in some compendium the use 
of alteplase is included as a drug to prevent or 
destroy blood clots in the central vein catheter 
lumens (Barke et al., 2008; Miert, Hill and 
Jones, 2012; Miryam M. Reems, DVM and 
Marcel Aumann, Dr. Med. Vet. , DACVECC, 
2012; Wolf et al., 2015; Anne Rose et al., 
2017), but this technique is the safest, simplest 
and most economical way to be used during the 
care of patients in the care ward.
The rese rchers also found that if the pressure 
difference still occurs on the fifth day even 
though the lumens maintenance has been 
carried out. It must be wary of the surface’s 
q ality in th  distal-medial-proximal central 
vein cath ter lumens are not good and do n t 
h ve the re ist nce according to standards 
production.
CONCLUSION 
The distal - medial - proximal lumens catheter 
vein pressure of the first until the fifth day has 
proven to be consistent based on measurements 
and statistical tests. The important practical 
conclusion from this result is that catheter 
vein pressure can be measured from any of 
its lumens. Infusion fluid that flow through 
central vein catheter lumens every 12-24 hours 
maintains lumen patent. There is no limitation 
for the measurement from clinical patient’s 
condition, it can be done for all patients with 
central vein catheters.
REFERENCES
Anne Rose, P. et al. (2017). Treatment of 
Central Venous Access Device Occlusion 
– Adult / Pediatric / Neonatal–Inpatient 
Clinical Practice Guideline. February 
2. Edited by P. Anne Rose. Wisconsin 
Madison US: University of Wisconsin 
Hospitals and Clinics Authority.
211210
QANUN MEDIKA VOL 4   no 1   Mei 2019
QANUN MEDIKA 
JURNAL KEDOKTERAN FKUM SURABAYA
QANUN MEDIKA VOL 4  No 1   Mei 2019
QANUN MEDIKA 
JURNAL KEDOKTERAN FKUM SURABAYA
. .l no 1  ei 2019
 I  
JURNAL KEDOKTERAN FKUM SURABAYA
Case Report
Diabetes insipidus in patiens with traumatic severe brain injury
Yudha Adi Prabowo1, Prananda Surya Airlangga2
1) Resident of Anesthesiology and Intensive Care of RSUD Dr. Soetomo, Medical Faculty of  
Airlangga University.
2)	Staff	Departement	of	Anesthesiology	and	Reanimation	of	RSUD	Dr.	Soetomo,	Medical	Fac-
ulty of  Airlangga University.
A R T I C L E   I N F O
Submitted : Januari 2019
Accepted : February 2019
Published : Mei 2019
ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	




definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
Keywords:





Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
Tidak ada data pasti tentang kejadian diabetes insipidus pada pasien dengan cedera otak traumatis 
 I  . .l no 1  Mei 2019
 I  
JURNAL KED KTERAN FKU  SURABAYA
Case Report
Diabetes insipidus in patiens with traumatic severe brain injury
Yudha Adi Prabowo1, Prananda Surya Airlangga2
1) Resident of Anesthesiology and Intensive Care of RSUD Dr. Soetomo, Medical Faculty of  
Airlangga University.
2)	Staff	Departement	of	Anesthesiology	and	Reanimation	of	RSUD	Dr.	Soetomo,	Medical	Fac-
ulty of  Airlangga University.
A R T I C L E   I N F O
Submitted : Januari 2019
Accepted : February 2019
Published : Mei 2019
ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	




definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
Keywords:





Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 








perawat 	 di	 it	 Perawatan	 Intensif	 (ICU).	 Perawatan	 utama	 untuk	 diabetes	 insipidus	 pada	
cedera	otak	berat	traumatis	adalah	rehidr si	dan	pe berian	desmopresin	yang	adekuat.	Koreksi	
hipovolemik,	 poliurik,	 dan	 hipernatremia	 yang	 adekuat	 adalah	 kunci	 keberhasilan	 pengobatan	
diabetes	 insipidus.	Diabetes	 insipidus	 dalam	 kasus	 cedera	 otak	membutuhkan	 perawatan	 yang	
rumit.	Karena	itu,	jika	ditangani	dengan	tidak	tepat,	bisa	menyebabkan	kematian.	
Kata kunci  : Diabetes insipidus, cedera otak, hipernatremia, desmopressin, ICU
Correspondence : yud 80987@yahoo.com
INTRODUCTION
Traumatic brain injury is a fatal injury, with 
a	 mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	
million	 people	 with	 severe	 brain	 injury	 in	
the	 United	 States	 have	 more	 than	 50,000	
deaths	 and	 500,000	 permanent	 neurological	




intracranial	 hypertension	 (Benvenga	 et	 al.,	
2000).
One	of	the	complications	of	a	severe	brain	injury	
is	 diabetes	 insipidus.	 (Agha	 and	Thompson,	
2006;	Hannon	et	al.,	2012).	Diabetes	insipidus	
is	a	disease	caused	by	 the	 lower	production,	
secretion, and function of Anti Diuretic 
Hormone	 (ADH).	 Kidney	 abnormalities	
were	 marked	 by	 the	 unresponsiveness	 of	





in Indonesia so far.
Diabetes	 insipidus	 in	 cases	 of	 brain	 injury	
requires	 complicated	 treatment.	 Diabetes	
insipidus	 can	 lead	 to	 death	 when	 handled	
improperly.	 Therefore,	 the	 authors	 are	




tr ffic	 accident	 12	 hours	 before	 bei g	
hospitalized.	Th 	patient	 is	 unconscious	 since	
the ccident occurred. First aid was given in the 
previous	health	facility;	RSUD	Tuban,	thus	the	
patient	was	referred	to	IRD	Dr.	Soetomo.
The	 patient	 has	 attach d	 a	 c llar	 brace	 at	 the	
arrival in resuscitation room of Dr. RSUD 
Soetomo.	 Responding	 to	 p in,	 with	 the	
ex mination	 of	 anisocoria	 round	 pupils	 4/3	
mm,	 both	 eye	 light	 reflexes	 were	 decreased.	
Spontaneous	 breathing	 30	 times	 per	 minut 	
presented	 with	 an	 additional	 gurgling	 breath	
with	 xygen	saturation	of	92%	using	an	oxygen	
mask	 of	 5	 liters	 per	 mi ute.	 Blood	 pressure	
110/75	mmHg	(MAP	86),	pulse	120	times	per	
minute.	 Tip	 of	 the	 extremity	wer 	warm,	 dry	
and	red	with	an	examination	of	capillary	refill	
time	 <2	 se nds.	 The	 right	 parietooccipital	
hematoma	 was	 found.	 The	 patient	 was	
immediately suctioned and oxygenated with 
Jackson	Reese	10	liters	per	minute,	a	two-lane	
intravenous	 line	 was	 attached	 and	 30°	 head-
up	 position.	 The	 patient	 was	 prepared	 to	 be	
intubated	 using	 ETT	No.7	 and	 the	 lip	 border	
was 21cm. The ventilator used PCV mode with 
RR	16,	PC	15,	trigger	2,	I:	E	1:	2,	FiO2	50%.	
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definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
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